Exploring predator-prey systems in diverse ecosystems increases our knowledge about 24 ecological processes. Predator population growth may be positive when conspecific 25 density is low but predators also need areas with prey availability, associated with 26 competition, which increases the risk of suffering losses but stabilizes populations. We 27 studied relationships between European rabbits Oryctolagus cuniculus (prey) and adult 28 eagle owls Bubo bubo (predators) in south-western Europe. We assessed models 29 explaining the predator population growth and stability. We estimated the abundance of 30 rabbits and adult eagle owls during three years in eight localities of central-southern 31
Spain. We explored models including rabbit and adult eagle owl abundance, accounting 32 for yearly variations and including the locality as a random variable. We found that 33 population growth of adult eagle owls was positive in situations with low conspecific 34 abundance and tended to be negative but approaching equilibrium in situations of higher 35 conspecific abundance. Population growth was also positively related to previous 36 summer rabbit density when taking into account eagle owl conspecific abundance, 37 possibly indicating that rabbits may support recruitment. Furthermore, abundance 38 stability of adult eagle owls was positively related to previous winter-spring rabbit 39 density, which could suggest predator population stabilization through quick territory 40 occupation in high-quality areas. These results exemplify the trade-off between prey 41 availability and abundance of adult predators related to population growth and 42 abundance stability in the eagle owl-rabbit system in south-western Europe. Despite 43 rabbits have greatly declined during the last decades and eagle owls locally specialize 44 on them, eagle owls currently have a favourable conservation status. As eagle owls are 45 the only nocturnal raptor with such dependence on rabbits, this could point out that 46 3 predators may overcome prey decreases in areas with favourable climate and prey in the 47 absence of superior competitors with similar foraging mode. 48
Introduction 51
Food availability is an essential requirement in predator populations, especially for 52 species linked to a given single prey species (Begon et al., 1996) . In territorial species, 53 individuals wait for an opportunity to occupy territories with high food resources. These 54 territories may allow them to meet their objectives e.g. survival and reproduction 55 (Stamps, 1994) . However, it may also imply high competition, which increases the risk 56 of suffering losses in the population, especially in species that are highly territorial and 57 aggressive (López-Sepulcre and Kokko, 2005). If a territory becomes vacant it would 58 be quickly occupied, benefiting predator population stability (López-Sepulcre and 59
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Where PPG is the annual predator (adult eagle owls) population growth and Pt 151
and Pt-1 are the abundance indices of adult eagle owls in a given winter and in the 152 previous winter respectively. 153 Furthermore, we computed the predator rate of return to equilibrium (hereafter 154 PRR) as the absolute value of the PPG (Sibly et al., 2005) . This allows to test if 155 abundance of adult eagle owls changed between years or was rather stable (i.e. rate of 156 return close to zero). 157
Statistical analyses 158

Which model best explains the annual population growth of adult eagle owls? 159
We compared various generalised mixed models, using PPG as dependent variable 160 (Table 1) . They were based on the linear response to previous winter-spring rabbit 161 density (NW-Sp), and the linear response to previous summer rabbit density (NSu) as 162 independent variables. We also used the natural logarithm of P in previous winter ( We tested the normality, linearity and homocedasticity of model residuals and variables 174 used. If necessary we transformed variables by means of e.g. using the decimal10 logarithm. We also show parameters and probability values of individual variables in 176 the best models but do not set a critical probability threshold since we are more 177 interested in inference than in hypothesis testing. We developed generalised mixed models similarly as in the previous section but using 183 PRR as dependent variable. We again assessed models with rabbit and adult eagle owl 184 abundance (see also Table 1 ). In this case we used P instead of its natural logarithm as 185 independent variable as we did not have a previous hypothesis that the relationship 186 could have a curvilinear natural logarithmic shape. We accounted for seasonal and 187 Appendix), and population was close to stability (i.e. mean PPG was close to zero, 199 mean ± SE = -0.06 ± 0.24). 200
Which model best explains the annual population growth of adult eagle owls? 201
Two models of PPG obtained ∆i < 2. The first model included P in the previous winter, 202
NSu (log-transformed) and the effect of year (Table 1 and The model of PRR including NW-Sp (log-transformed) and year was the only one with ∆i 210 < 2 (Table 1 and 2). It also accounted the largest model weight (0.68). Hence, PRR was 211 negatively related to NW-Sp (Fig. 2) . This model indicates that P was more stable at high 212 N in the previous winter-spring ( Fig. 2 ; Table 1 and 2). We found the largest individual 213 weight in NW-Sp (weight= 0.77), followed by NSu (0.11) and P (0.1). 214 Table 1  539 Generalised mixed models used to explain the annual population growth (PPG) and the 540 rate of return to equilibrium (PRR) of adult eagle owls. P is the abundance index of 541 adult eagle owls in winter, NW-Sp is winter-spring rabbit density and NSu is summer 542 rabbit density (see text for further details). The locality is included as a random variable. 543
The models with ∆i < 2 are shown in bold and labelled with numbers between 544 parenthesis (1, 2 and 3, see also Table 2  549 Parameters of models explaining annual population growth (PPG) and the rate of return 550 to equilibrium (PRR) of adult eagle owls. ln(P) is the natural logarithm of the previous 551 winter abundance of adult eagle owls, Log(NW-Sp) is the decimal logarithm of the 552 previous winter-spring rabbit density and Log(NSu) is the decimal logarithm of the 553 previous summer rabbit density. Only models with ∆i < 2 are shown. These models are 554 labelled with numbers between parentheses in Table 1 which takes into account the locality as random variable (Model (2), see Table 1 and 2). 563
The equation of the model is the following: PPG=-0.59+0.7×(Year2008)-0.5×ln(P) 564 
